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Amendments to the Claims: 

Following is a complete listing of the claims pending in the application, as 
amended: 

1- (Currently Amended) A method in a computing device for exchanging 
context attributes, comprising: 

receiving an invocation request to provide an attribute value, the invocation 
request being generated by a requesting attribute consume r and . the invocat ion 
request identifying the attribute whose value is to be provided , the invocation reque st 
further specifying a basis for determining one of a plurality of values of the identifie d 
attribute that are av ailable from different sources to provide such that a newest 
available value of the identified attribute is to be selected : and 

in response to receiving the invocation request, providing a value for the 
identified attribute and an u n c e rtainty le vel for th e- id e ntified attributo -to the requesting 
attribute consume r that is determined from the plurality of available values of th e 
identified attribute using the specified basis such that the provided value is the newe st 
available value of the identified attribute . 

2. (Original) The method of claim 1 wherein the invocation request is a 
function call. 

3. (Original) The method of claim 1 wherein the invocation request is a 
procedure. 

4. (Original) The method of claim 1 wherein the invocation request is an 
invocation message. 

5. (Original) The method of claim 1 wherein a value of the identified attribute 
is stored, and wherein the stored value is provided to the requesting attribute consumer. 
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6. (Previously Presented) The method of claim 1 wherein the identified 
attribute is associated with an attribute source, and wherein the method further 
comprises obtaining a value of the identified attribute from the attribute source with 
which the identified attribute is associated, and wherein the value of the attribute 
obtained from the attribute source is provided to the requesting attribute consumer. 

7. (Original) The method of claim 1 further comprising, in addition to 
providing a value for the identified attribute to the requesting attribute consumer, 
providing units of the value for the identified attribute. 

8. (Canceled.) 

9. (Original) The method of claim 1 further comprising, in addition to 
providing a value for the identified attribute to the requesting attribute consumer, 
providing a timestamp for the identified attribute. 

10. (Original) The method of claim 1 wherein the identified attribute is 
Information reflecting an aspect of the computing device. 

11. (Original) The method of claim 10 wherein the computing device has a 
visual output device, and wherein the identified attribute is information about the 
availability of the visual output device. 

12. (Original) The method of claim 1 wherein the computing device is present 
in an environment, and wherein the identified attribute is information reflecting an 
aspect of the environment. 

13. (Currently Amended) A— The_method— in a computing dovioo fof 




e xchang i ng - cont e xt attributes, comp riG ing; r e ce i v i ng an invocation request to provido - a ^ 
attr i bute valu e , tho invocation re quest being gen e rated -by a r e questing -attribute 
consumer and identifying t he attribute whos e va l uo i o to bo provided, of claim 1 
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wherein the identified attribute being informat i on reflectsi ng an aspect a temperature of 
an environment in which the computing device is present, ouch thot tho environment 
has a temperature and tho identified attributo i o the temperature of the onvironmoft tr 

orvrl 

ffl- r e sponse to receiving tho i nvocation request, prov i ding a value for t he 
id e ntified attributo to tho requesting attribut e conoumor. 

14. (Original) The method of claim 1 wherein the computing device has a 
user, and wherein the identified attribute is information reflecting an aspect of the user. 

15. (Currently Amended) A — The method kv- a computing dovico fe f 
e xchanging contort attribute s , comprising: receiving on invocat i on r e quest to p rov i d e an 
a ttributo va l ue, the invocation requost b e ing generated by a roq yes t i ng attr i bu te 
consumer and identifying tho attributo whoso value is k> b e provided, o f claim 1 where in 
the identified attribute b e ing information reflect s i ng on aopoct a blood pressure of a 
user of the computing device^ such that tho user has a b l ood pre s sur e and th e i dontif i o 4 
attr i buto i s the blood pr e ssure of tho user; and 

\ in respons e to rece i ving th e invocat i on r e quest, prov idin g a va l ue for tt \e 

id e ntified attributo to the requesting attr i buto consumer. 

16. (Original) The method of claim 1 wherein one or more applications are 
executing on the computing device, and wherein the identified attribute is information 
reflecting an aspect of an executing application. 



17. (Original) The method of claim 16 wherein an electronic messaging 
application is among the applications executing on the computing device, and wherein 
the identified attribute indicates whether new messages have been received by the 
electronic messaging application. 
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18. (Original) The method of claim 1 wherein the computing device is outside 
a selected remote environment, and wherein the identified attribute is information 
reflecting an aspect of the remote environment. 

19. (Currently Amended) A — The method i n o computing dovico fo F 




e xchanging co n toxt attr i butes, compris i ng: receivi n g an invocat i on r equest to provide aw 
attribute va l u e , tho invocation r oqu o st boing generat e d by q roquoct i ng attribute 
con s umer and i dentify i ng tho - ottributo whoso value is to bo provided, of claim 1 wherein 



selected remo t e - e nvironment of wh i ch remote from t he computing device, is outside 
such that tho environment hao q temperature and th o i d e ntified attribute is tire 
t e mp e raturo of tho romoto environment; and 

In response to rocoiving tho i nvocat i on roquost prov i d i ng a -^ va fae for t lte 
i dent i fiod ^ attributo to tho requesting attr i bute consume r 

20. (Original) The method of claim 1 wherein the computing device has a 
user, and wherein the identified attribute is information reflecting an aspect of a 
selected person other than the user. 

21. (Original) The method of claim 20 wherein the selected person has a 
location, and wherein the identified attribute is the location of the selected person. 

22. (Original) The method of claim 1 wherein the identified attribute is 
information reflecting an aspect of an identified person. 

23. (Currently Amended) A — The method in a computing device fop 
exchanging contex t- attribut e s, compr i sing: rocoiv i ng an i nvocat i on request to provl de-a^ 
attribute va l uo, tho i nvocation r e quest - being generated by a request i n g -attribute 
ee nsumer and id e ntifying tho attribute whoso va l ue is - to bo prov i dod r of claim 1 wherei n 
the identified attribute being information reflect ing an aspo et a temperature of an 




the identified attribute b ei ng information reflects^ 




a temperature of a 
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identified person,, such t h at th e i dentified poreon has a t e mperature a nd th e i d e ntified 
a ttribut e is the temperature of thc - ident i fied poroon; and 

in respons e to rooeiving the i nvocat i on requ e st, providing a valu e for - - to e 
I d e nt i fi e d attribute to th e requ e sting attr i but e consume r 

24. (Currently Amended) A method in a computing device for exchanging 
context attributes, comprising: 

receiving an invocation request to provide an attribute value, the invocation 
request being generated by a requesting attribute consume r and . the i nvocati on 
request identifying the-an_attribute whose value is to be provided , the identified attribu te 
having a source such that a value of the identified attribute previously obtained from th e 
source is cached w ith an indication of an aoe of the previously-obtained value: ai*d 
furth e r specify i ng a maximum ag o for tho attribu t e va l ue; a nd 

in response to receiving the invocation request, providing to the requesting 
attribute consumer a value for the identified attribute by. that hoc an ago that i o no o l d ef 
than tho sp e c i fied maximum ago. 

determining whether the age of the previously-obtained value of the 

identified attribute exceeds a specified maximum age; 

if the age of the previously-obtained value of the identified attribute does 

not exceed the specified maximum age, providing the previously-obtained value of the 
identified attribute to the reouestina attribute consumer: and 

if the age of the previously-obtained value of the Identified attribute doe s 

exceed the specified maximum aae: 

obtaining a new value of the identified attribute from the source of 

the identified attribute, and 

providing the new value of the identified attribute to the reguesting 

attribute consumer 

25. (Currently Amended) A — The method m - a computing device f or 
exchanging context attr i butes, compris i ng: rece i ving an invocat i on request to provide a fi 
attr i bute valu e , tho invocation request b e ing generated by a requestin g attribut e 
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consum e r and i dentifying the attribute whos e valu e i s to bo provided, tho identified 
attr i bute h a v i ng a sourc e such that a va l ue of the i de n t ifi ed a ttribut e pr e vious l y obta ift o d 
from the - oouroo io cach e d w i th an i ndication of an of claim 1 wherein the Invocatio n 
request further specifies a maximum aoe of the pr e v i ous l y obta i ncd -value of the 
identified attribute to be provided, and wherein the value orovided to the requestin g 
attribute consumer has an age that is no older than the specified maximum ace, f^ml 

in r esponse to receiving tho i nvocat i on request, prov i d i ng a value for t he 
id e nt i fied attribute to th e r e quest i ng attr i but e consumor by, 

d e termining whether the age o£ - th e pr e v i ous l y obtained value— oMIre 

I d e ntifi e d attribute exceeds the specified maximum ag e ; 

i f th e ag e of tho prev i ous l y obta i ned value of tho id e nt i fied attribute - d o e s 

not exce e d th e sp e o i fiod max i mum age, provid i ng th e pr e viously obta i ned - v a lu e of t lie 
ident i fied attribut e to tho requ e st i ng attr i bute consum e r; and 

if tho age of th e prev i o usl y - obta i n e d value of -4he id e ntifi e d attr i bu te 

excoodc th e sp e oifiod maximum age: 

obtain i ng a now - valu e of th e i d e ntified attribut e from tho oourc o-ef 

tho i d e ntified attr i bute, and 

p roviding the now va l u e of the i dent i fied attribut e to the r eq u e sting 

attribute consume r 

26. (Currently Amended) The method of claim 25-24 further comprising 
caching the new value of the identified attribute. 

27. (Previously Presented) A method in a computing device for exchanging 
context attributes, comprising: 

receiving an invocation request to provide an attribute value, the invocation 
request being generated by a requesting attribute consumer and identifying the attribute 
whose value is to be provided, the identified attribute having a source such that a value 
of the identified attribute previously obtained from the source is cached with an 
indication of the age of the previously-obtained value of the identified attribute; and 
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in response to receiving the invocation request, providing a value for the 
identified attribute to the requesting attribute consumer by. 

determining whether the age of the previously-obtained value of the 
identified attribute exceeds the specified maximum age; 

if the age of the previously-obtained value of the identified attribute does 
not exceed the specified maximum age, providing the previously-obtained value of the 
identified attribute to the requesting attribute consumer; and 

if the age of the previously-obtained value of the identified attribute 
exceeds the specified maximum age: 

obtaining a new value of the identified attribute from the source of 
the identified attribute, . 

determining that the new value of the identified attribute exceeds 
the specified maximum age, and 

in response to determining that the new value of the identified 
attribute exceeds the specified maximum age, generating an error condition indicating 
that the souroe is unable to satisfy the specified maximum age. 

28. (Original) The method of claim 1 wherein a value of the identified attribute 
is available from each of a plurality of sources, and wherein the invocation request 
further specifies one of the plurality of sources from which a value of the identified 
attribute is available, and wherein the value of the identified attribute provided to the 
requesting attribute consumer is from the specified source. 

29. (Original) The method of claim 1 wherein a value of the identified attribute 
is available from each of a plurality of sources, and wherein the invocation request 
further specifies to provide a value of the identified attribute from each of the sources 
from which a value of the Identified attribute is available, and wherein a value of the 
identified attribute from each of the sources from which a value of the identified attribute 
is available is provided to the requesting attribute consumer. 
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30. (Original) The method of claim 1 wherein a value of the identified attribute 
is available from each of a plurality of sources, and wherein the value of the identified 
attribute provided to the requesting attribute consumer is determined based upon the 
values of the identified attribute available from the plurality of sources. 

31 . (Original) The method of claim 30, further comprising caching the value of 
the identified attribute provided to the requesting attribute consumer. 

32. (Original) The method of claim 1 wherein a plurality of values of the 
identified attribute are available from different sources, and wherein the invocation 
request further specifies to select one of the plurality of available values of the identified 
attribute to provide, and wherein the value of the identified attribute provided to the 
requesting attribute consumer is selected from the plurality of available values of the 
identified attribute. 

33. (Original) The method of claim 1 wherein a plurality of values of the 
identified attribute are available from different sources, and wherein the invocation 
request further specifies to determine a value of the identified attribute to provide that is 
based upon the plurality of available values of the identified attribute but different than 
each of the plurality of available values of the identified attribute, and wherein the value 
of the identified attribute provided to the requesting attribute consumer is based upon 
the plurality of available values of the identified attribute but different from each of the 
plurality of available values of the identified attribute. 

34. (Original) The method of claim 1 wherein a plurality of values of the 
identified attribute are available from different sources, and wherein the invocation 
request further specifies to determine, from the plurality of available values of the 
identified attribute, one value of the identified attribute to provide, and wherein the value 
of the identified attribute provided to the requesting attribute consumer is determined 
from the plurality of available values of the identified attribute. 
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35. (Original) The method of claim 34 wherein the invocation request further 
specifies a basis for determining, from the plurality of available values of the identified 
attribute, one value of the identified attribute to provide, and wherein the value of the 
identified attribute provided to the requesting attribute consumer is determined from the 
plurality of available values of the identified attribute using the specified basis. 

36. (Previously Presented) A method in a computing device for exchanging 
context attributes, comprising: 

receiving an Invocation request to provide an attribute value, the invocation 
request being generated by a requesting attribute consumer and identifying the attribute 
whose value is to be provided, the invocation request further specifying a basis for 
determining one of a plurality of values of the identified attribute that are available from 
different sources to provide such that the oldest available value of the identified 
attribute Is to be selected; and 

in response to receiving the invocation request, providing a value for the 
identified attribute to the requesting attribute consumer that is determined from the 
plurality of available values of the identified attribute using the specified basis such that 
the provided value is the oldest available value of the identified attribute. 

37. (Currently Amended) A — The method in a Gomputino dov i co f af 
e xchang i ng co n text attributes, oompr i oing: of claim 1 further comprising, in addition to 
providing a value for the identified attribute to the requesting attribute consumer, 
providing an uncertainty level for the identified attribute, 

r e ce i v i ng on i nvocation r e qu e st to provide an attribute valu o , the invoso ti o ft 
roquo c t be i ng generated by q re q uesting attribute consum e r and i dent i fy i ng the attribu te 
whose valuo i s to bo prov i d e d, tho i nvocation r e quest furth e r specify i ng a basis fe f 
d e term i n i ng on e of o plurality of va l ues of tho i dentified attribut e that arc availab l e fro m 
diff e rent couro e s to provide such that th e n e w e st avai l ab l e voluo oMhe i d e ntifie d- 
a ttribute i s to bo ooloetod; and 

i n rocponoo to rocoiving tho invocation requ e st, prov i ding a va l uo for th e 
i d e ntified attr i bute to tho roquooting attribut e con s umer that is determin e d from th e 
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p l urality of avai l ab l e valuoo of the id e ntified attribute uoing tho cpocifiod basis such th at 
the? prov i ded v al u e i s th e nowo s t avai l oblo - vo l uo of the id e ntified attribut e . 

38. (Original) The method of claim 35 wherein the available values of the 
identified attribute are each requested and received from a different source, and 
wherein the invocation request further specifies selecting the first-received available 
value of the identified attribute, and wherein the value of the identified attribute provided 
to the requesting attribute consumer is the first-received available value of the identified 
attribute. 

39. (Previously Presented) A method in a computing device for exchanging 
context attributes, comprising: 

receiving an invocation request to provide an attribute value, the invocation 
request being generated by a requesting attribute consumer and identifying the attribute 
whose value is to be provided, the invocation request further specifying a basis for 
determining one of a plurality of values of the identified attribute that are available from 
different sources to provide such that the available value of the identified attribute 
having a lowest uncertainty level is to be selected; and 

in response to receiving the invocation request, providing a value for the 
identified attribute to the requesting attribute consumer that is determined from the 
plurality of available values of the identified attribute using the specified basis such that 
the provided value is the available value of the identified attribute having the lowest 
uncertainty level. 

40. (Previously Presented) A method in a computing device for exchanging 
context attributes, comprising: 

receiving an invocation request to provide an attribute value, the invocation 
request being generated by a requesting attribute consumer and identifying the attribute 
whose value is to be provided, the invocation request further specifying a basis for 
determining a value of the identified attribute to provide that is an average of a plurality 
of values of the identified attribute that are available from different sources; and 

11 
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in response to receiving the invocation request, providing a value for the 
identified attribute to the requesting attribute consumer that is determined from the 
plurality of available values of the identified attribute using the specified basis such that 
the provided value is the average of the available values of the identified attribute. 



41. (Previously Presented) A method in a computing devioe for exchanging 
context attributes, comprising: 

receiving an invocation request to provide an attribute value, the invocation 
request being generated by a requesting attribute consumer and identifying the attribute 
whose value is to be provided, each of a plurality of values of the identified attribute that 
are available from different sources having an uncertainty level, the invocation request 
further specifying a basis for determining a value of the identified attribute to provide 
based at least in part on uncertainty level; and 

in response to receiving the invocation request providing a value for the 
identified attribute to the requesting attribute consumer that is determined from the 
plurality of available values of the identified attribute using the specified basis such that 
the provided value is the average of the available values of the identified attribute, 
weighted by their uncertainty levels. 

42. (Previously Presented) A method in a computing device for exchanging 
context attributes, comprising; 

receiving an invocation request to provide an attribute value, the invocation 
request being generated by a requesting attribute consumer and identifying the attribute 
whose value is to be provided, each of a plurality of values of the identified attribute that 
are available from different sources having an age, the invocation request further 
specifying a basis for determining a value of the identified attribute to provide based at 
least in part on age; and 

in response to receiving the invocation request, providing a value for the 
identified attribute to the requesting attribute consumer that is determined from the 
plurality of available values of the identified attribute using the specified basis such that 
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the provided value is the average of the available values of the identified attribute, 
weighted by their ages. 

43. (Previously Presented) A method in a computing device for exchanging 
context attributes, comprising: 

receiving an invocation request to provide an attribute value, the invocation 
request being generated by a requesting attribute consumer and identifying the attribute 
whose value is to be provided, the invocation request further specifying a basis for 
determining one of a plurality of values of the identified attribute that are available from 
different sources to provide such that the available value of the identified attribute that 
occurs the largest number of times among the available values of the identified attribute 
is to be selected; and 

in response to receiving the invocation request, providing a value for the 
identified attribute to the requesting attribute consumer that is determined from the 
plurality of available values of the identified attribute using the specified basis such that 
the provided value is the available value of the Identified attribute that occurs the largest 
number of times among the available values of the identified attribute. 

44. (Original) The method of claim 35 wherein the invocation request further 
specifies soliciting selection by a user of one of the available values of the identified 
attribute, and wherein the value of the identified attribute provided to the requesting 
attribute consumer is an available value of the identified attribute selected by the user 

45. (Previously Presented) A method in a computing device for exchanging 
context attributes, comprising: 

receiving an invocation request to provide an attribute value, the invocation 
request being generated by a requesting attribute consumer and identifying the attribute 
whose value is to be provided, each of a plurality of values of the identified attribute that 
are available from different sources having an uncertainty level and an effective time, 
the invocation request further specifying a basis for selecting an available value of the 

13 



PAGE 15/41 1 RCVD AT 1115/2004 6:44:08 PM [Eastern Standard Time]* SVR:USPT0ff XRF-1/1 1 DN!S:8729306 • CSID:1 206 682 6031 1 DURATION (mm-ss);1142 



11/05/2004 15:47 FAX 1 206 682 6031 SEED IP LAW GROUP PLLC 1&016 



identified attribute based upon a function of the uncertainty level and effective time of 
each; and 

in response to receiving the invocation request, providing a value for the 
identified attribute to the requesting attribute consumer that is determined from the 
plurality of available values of the identified attribute using the specified basis such that 
the provided value is selected from the available values of the identified attribute based 
upon the function of the uncertainty level and effective time of each. 

46. (Original) The method of claim 1 wherein the invocation request is 
received by a context characterization module, and wherein the context characterization 
module has an attribute under its control, and wherein the invocation request identifies 
the attribute under the control of the characterization module, and wherein the attribute 
whose value is provided to the requesting attribute consumer is the attribute under the 
control of the characterization module. 

47. (Original) The method of claim 1 further comprising, before the invocation 
request to provide an attribute value is received, receiving from the attribute consumer 
an invocation request to register the attribute consumer. 

48. (Original) The method of claim 47 wherein the invocation request to 
register an attribute consumer indicates that the requesting attribute consumer reserves 
an opportunity to later request provision of a value of the identified attribute, the method 
further comprising associating with the identified attribute an indication that the 
requesting attribute consumer is dependent on the identified attribute. 

49. (Original) The method of claim 1 further comprising, before the invocation 
request to provide an attribute value is received, receiving an invocation request to 
register an attribute source for the identified attribute, and wherein the method further 
comprises obtaining a value of the identified attribute from the attribute source with 
which the identified attribute is associated, and wherein the value of the attribute 
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obtained from the attribute source with which the identified attribute is provided to the 
requesting attribute consumer. 

50. (Currently Amended) A computing device for exchanging context 
attributes, comprising: 

an invocation request receiver that receives an invocation request to provide an 
attribute value, the invocation request being generated by a requesting attribute 
consumerjan^-r- th e i nvocation roquoG t-identrfying the attribute whose value is to be 
provided and specifying a basis for determining one of a plurality of values of th e 
identified attribute that are available from different sources such that a newest available 
value of the identified attribute is to be selected : and 

an attribute value provider that provides a value for the identified attribute and an 
uncertainty le ve l for tho identifi e d attr i bute t o the requesting attribute consumer in 
response to receipt of the invocation request by the invocation request receiver.Jhe 
value provided being determined from the plurality of available values of the identified 
attribute using the specified basis such that the provided value is the newest availab le 
value of the identified attribute . 

51. (Original) The computing devioe of claim 50 wherein the computing 
device is a mobile computing device. 

52. (Original) The computing device of claim 50 wherein the computing 
device is a wearable computing device worn on the body of a human user. 

53. (Original) The computing device of claim 50 further comprising an 
attribute value memory that contains a value of the identified attribute, wherein the 
attribute value contained in the attribute value memory is provided to the requesting 
attribute consumer by the attribute value provider. 

54. (Original) The computing device of claim 50 wherein the identified 
attribute is associated with an attribute source, the computing device further comprising 
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an attribute procurement subsystem that obtains a value of the identified attribute from 
the attribute source with which the identified attribute is associated, and wherein the 
value of the attribute obtained from the attribute source with which the identified 
attribute is provided to the requesting attribute consumer by the attribute value provider. 

55. (Previously Presented) A computing device for exchanging context 
attributes, comprising: 

an invocation request receiver that receives an invocation request to provide an 
attribute value, the invocation request being generated by a requesting attribute 
consumer, the invocation request identifying the attribute whose value is to be provided, 
the identified attribute having a source and a value of the identified attribute previously 
obtained from the source being cached with an indication of the age of the previously- 
obtained value of the identified attribute; 

an age determination subsystem that determines whether the age of the 
previously-obtained value of the identified attribute exceeds a specified maximum age 
in response to receipt of the invocation request by the invocation request receiver; and 

an attribute value provider that provides a value for the identified attribute to the 
requesting attribute consumer in response to receipt of the invocation request by the 
invocation request receiver in such a manner that the previously-obtained value of the 
identified attribute is provided if its age does not exceed the specified maximum age 
and in such a manner that a new value of the identified attribute that is obtained from 
the source is provided if the age of the previously-obtained value of the identified 
attribute exceeds the specified maximum age. 

56. (Original) The computing device of claim 50 wherein a value of the 
identified attribute is available from each of a plurality of sources, and wherein the 
invocation request further specifies one of the plurality of sources from which a value of 
the identified attribute is available, and wherein the value of the identified attribute 
provided to the requesting attribute consumer by the attribute value provider is from the 
specified source. 
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57. (Original) The computing device of claim 50 wherein a value of the 
identified attribute is available from each of a plurality of sources, and wherein the 
invocation request further specifies to provide a value of the identffied attribute from 
each of the sources from which a value of the identified attribute is available, and 
wherein a value of the identified attribute from each of the sources from which a value 
of the identified attribute is available is provided to the requesting attribute consumer by 
the attribute value provider. 

58. (Original) The computing device of claim 50 wherein a value of the 
identified attribute is available from each of a plurality of sources, and wherein the value 
of the identified attribute provided to the requesting attribute consumer is determined 
based upon the plurality of values of the identified attribute available from different 
sources. 

59. (Original) The computing device of claim 50 wherein a plurality of values 
of the identified attribute are available from different sources, and wherein the value of 
the identified attribute provided to the requesting attribute consumer by the attribute 
value provider is selected from the plurality of available values of the identified attribute. 

60. (Original) The computing device of claim 50 wherein a plurality of values 
of the identified attribute are available from different sources, and wherein the value of 
the identified attribute provided to the requesting attribute consumer by the attribute 
value provider is based upon the plurality of available values of the identified attribute 
but different from each of the plurality of available values of the identified attribute. 

61. (Currently Amended) A computer-readable medium whose contents 
cause a computing device to exchange context attributes, by performing a method 
comprising: 

receiving an invocation request to provide an attribute value, the invocation 
request being g e n e rat e d by fr om a requesting attribute consume r, th e i nvocat i o n 
roquost l dont i fv i ng4ho attr i bute whose valu e- is- to bo orov i dod and specifying a basis for 
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determining one of a plurality of values of an identified attribute that are available fro m 
different sources such that a newest available value of the identified attribute is to b e 
selected ; and 

In response to receiving the invocation request, providing a value for the 
identified attribute and an uncertainty lev e l for the i dentified attribut e t o the requesting 
attribute consume r that is determined from the plurality of available values of th e 
identified attribute using the specified basts such that the provided value is the newe st 
available value of the identified attribute . 

62-72. (Canceled.) 



73. (Previously Presented) A method in a computing device for exchanging 
context attributes, comprising: 

receiving an invocation request to register an attribute, the invocation request 
being generated by an attribute source, the invocation request identifying the attribute 
to be registered and further specifying a manner of invoking the attribute source to 
obtain the identified attribute from the attribute source; 

in response to receiving the invocation request, generating an indication that the 
identified attribute can be obtained from the attribute source, the generated indication 
including an indication of the specified manner of invoking the attribute source to obtain 
the identified attribute from the attribute source; 

invoking the attribute source in the specified manner to obtain the identified 
attribute from the attribute source; and 

in response to invocation of the attribute source, receiving the identified attribute 
from the attribute source so as to receive a value of the attribute and an indication of 
the time at which the value of the attribute is most accurate. 
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74. (Canceled.) 

75. (Canceled.) 

76. (Previously Presented) The method of claim 73 wherein invoking the 
attribute source to obtain the identified attribute from the attribute source includes an 
identification of the attribute. 

77. (Previously Presented) A method in a computing device for exchanging 
context attributes, comprising; 

receiving an invocation request to register an attribute, the invocation request 
being generated by an attribute source, the Invocation request identifying the attribute 
to be registered and further specifying a manner of invoking the attribute source to 
obtain the Identified attribute from the attribute source; 

in response to receiving the invocation request, generating an indication that the 
identified attribute can be obtained from the attribute source, the generated indication 
including an indication of the specified manner of invoking the attribute source to obtajn 
the identified attribute from the attribute source; and 

invoking the attribute source in the specified manner to obtain the identified 
attribute from the attribute source, wherein the invoking includes an indication of a 
maximum time in which the attribute source Is expected to supply the identified 
attribute. 

78. (Canceled.) 



79. (Canceled.) 

80. (Currently Amended) A —The method in- a computing dovico fc>f 
e xchang i ng cont e xt attr i butes, comprising: 

r e c ei v i ng cm - invocat i on req u e s t to registor - an attribute, the i nvocation requos * 
being gen e rat e d byon attribute oourco, th e i nvocat i on request identifying th e attr i buto 



19 

PAGE 21/41 ' RCVDAT 111512004 6:44:08 PM [Eastern Standard Time]* SVR:USPTO-ff XRF-1/1 * DNIS:8729306 * CSID:1 206 682 6031 * DURATION (mm-ss):11«42 



11/05/2004 "15:43 FAX 1 206 682 6031 



SEED IP LAW GROUP PLLC 



@022 



to bo r e gist e red and - furth e r specifying a mannor of invok i ng the attr i bute source te 
ob t ain th e identified attribute from th e attribute couroo; 

i n responso to r e c e iving the invocation request, g e nerat i ng an indicat i o ft-thaMhe 
I dentified attr i bute can b e obtained from - the attribut e source, th e geno F ate d-4fl€featioR 
i nclud i ng an I ndicat i on of the sp e cified manner of invoking th e attribute source to obto m 
th e id e nt i fi e d attribute from the attribute source; an d 

i nvoking tho attr i bute oouroo in th e spec ifi ed mannor to obtain the identified 
attr i bute from the attribute oourco; 

in response to i nvocation of tho attribute source, of claim 73 wherein th e 
receiving ofthe identified attribute from the attribute source so as to re c e i ve a va l ue ef 
tho attr i bute and includes receivlno a n indication of tbe-aJevel of uncertainty of the 
value ofthe attribute. 

81. (Canceled.) 

82. (Previously Presented) A method in a computing device for exchanging 
context attributes, comprising: 

receiving an invocation request to register an attribute, the invocation request 
being generated by an attribute source, the invocation request identifying the attribute 
to be registered and further specifying a manner of invoking the attribute source to 
obtain the identified attribute from the attribute source; 

in response to receiving the invocation request, generating an indication that the 
identified attribute can be obtained from the attribute source, the generated indication 
including an indication ofthe specified manner of invoking the attribute source to obtain 
the identified attribute from the attribute source; and 

invoking the attribute source in the specified manner to obtain the identified 
attribute from the attribute source; 

in response to invocation of the attribute source, receiving the identified attribute 
from the attribute source so as to receive a value of the attribute and an indication of 
units in which the value of the attribute is expressed. 
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83. (Previously Presented) A method in a computing device for exchanging 
context attributes, comprising: 

receiving an invocation request to register an attribute, the invocation request 
being generated by an attribute source, the invocation request identifying the attribute 
to be registered and further specifying a manner of invoking the attribute source to 
obtain the identified attribute from the attribute source; 

in response to receiving the invocation request, generating an indication that the 
identified attribute can be obtained from the attribute source, the generated indication 
including an indication of the specified manner of invoking the attribute source to obtain 
the identified attribute from the attribute source; and 

invoking the attribute source in the specified manner to obtain the identified 
attribute from the attribute source; 

in response to invocation of the attribute source, receiving the identified attribute 
from the attribute source so as to receive a value of the attribute and an indication of a 
format in which the value of the attribute is expressed. 

84. (Previously Presented) The method of claim 73 further comprising: 
receiving an invocation request to provide an attribute value, the invocation 

request to provide an attribute value identifying the attribute identified by the invocation 
request to register an attribute, the invocation request to provide an attribute value 
being generated by a requesting attribute consumer; and 

in response to receiving the invocation request to provide an attribute value: 

using the generated indication of the specified manner of invoking the 
attribute source to obtain the identified attribute from the attribute source to invoke the 
attribute source to obtain the Identified attribute from the attribute source, and 

providing the attribute value obtained from the attribute source to the 
requesting attribute consumer. 

85. (Original) The method of claim 73, wherein the invocation request further 
specifies a name of the attribute, and wherein the generated indication that the 
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identified attribute can be obtained from the attribute source includes an indication of 
the specified name of the attribute. 

86. (Original) The method of claim 73, wherein the invocation request further 
specifies a name of the attribute source, and wherein the generated indication that the 
identified attribute can be obtained from the attribute source includes an indication of 
the specified name of the attribute source. 

87. (Original) The method of claim 73, wherein the invocation request further 
specifies a data type of the attribute, and wherein the generated indication that the 
identified attribute can be obtained from the attribute source includes an indication of 
the specified data type of the attribute. 

88. (Original) The method of claim 73, wherein the invocation request further 
specifies an indication of a format of the attribute, and wherein the generated indication 
that the identified attribute can be obtained from the attribute source includes an 
indication of the specified format indication of the attribute. 

89. (Previously Presented) A computer-readable medium whose contents 
cause a computing device to exchange context attributes, by performing a method 
comprising: 

receiving an invocation request to register an attribute, the invocation request 
being generated by an attribute source, the invocation request identifying the attribute 
to be registered and further specifying a manner of invoking the attribute source to 
obtain the identified attribute from the attribute source; 

in response to receiving the invocation request, generating an indication that the 
identified attribute can be obtained from the attribute source, the generated indication 
including an indication of the specified manner of invoking the attribute source to obtain 
the identified attribute from the attribute source; 

invoking the attribute source in the specified manner to obtain the identified 
attribute from the attribute source; and 
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in response to invocation of the attribute source, receiving the identified attribute 
from the attribute source so as to receive a value of the attribute and an indication of 
the time at which the value of the attribute is most accurate. 

90. (Canceled.) 

91. (Canceled.) 

92. (Previously Presented) The computer-readable medium of claim 89 
wherein invoking the attribute source to obtain the identified attribute from the attribute 
source includes an identification of the attribute. 

93. (Previously Presented) The computer-readable medium of claim 89 
wherein the contents of the computer-readable medium further cause the computing 
device to: 

receive an invocation request to provide an attribute value, the invocation 
request to provide an attribute value identifying the attribute identified by the invocation 
request to register an attribute, the invocation request to provide an attribute value 
being generated by a requesting attribute consumer; and 

in response to receiving the invocation request to provide an attribute value: 

using the generated indication of the specified manner of invoking the 
attribute source to obtain the identified attribute from the attribute source to invoke the 
attribute source to obtain the identified attribute from the attribute source, and 

providing the attribute value obtained from the attribute source to the 
requesting attribute consumer. 

94-123. (Canceled.) 

124. (Original) The method of claim 1, further comprising the step of, in 
response to receiving the invocation request, providing a name and a value of a 
property associated with the identified attribute to the requesting attribute consumer. 

23 
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125. (Original) The method of claim 6, furthering comprising obtaining a value 
of a property associated with the identified attribute from the attribute source with which 
the identified attribute is associated. 

126. (Original) The method of claim 125, furthering comprising providing the 
obtained associated property value to the requesting attribute consumer. 

127. (Original) The method of claim 125, wherein the obtained property is 
security information associated with the identified attribute, further comprising using the 
security information to determine whether to provide a value for the Identified attribute 
to the requesting attribute consumer. 

128-130. (Canceled) 

131. (Previously Presented) The method of claim 24 wherein the invocation 
request is a function call. 

132. (Previously Presented) The method of claim 24 wherein the invocation 
request is a procedure. 

133. (Previously Presented) The method of claim 24 wherein the invocation 
request is an invocation message. 

134. (Previously Presented) The method of claim 24 wherein a value of the 
identified attribute is stored, and wherein the provided value is the stored value. 

135. (Previously Presented) The method of claim 24 wherein the identified 
attribute is associated with an attribute source, and wherein the method further 
comprises obtaining a value of the identified attribute from that attribute source, and 
wherein the provided value is the obtained value from the attribute source. 
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136. (Previously Presented) The method of claim 24 further comprising, in 
addition to providing a value for the identified attribute to the requesting attribute 
consumer, providing units of the value for the identified attribute. 

137. (Previously Presented) The method of claim 24 further comprising, in 
addition to providing a value for the identified attribute to the requesting attribute 
consumer, providing a timestamp for the identified attribute. 

138. (Previously Presented) The method of claim 24 wherein the identified 
attribute reflects an aspect of the computing device. 

139. (Previously Presented) The method of claim 138 wherein the computing 
device has a visual output device, and wherein the identified attribute reflects 
availability of the visual output device. 

140. (Previously Presented) The method of claim 24 wherein the computing 
device is present in an environment, and wherein the identified attribute reflects an 
aspect of the environment. 

141. (Previously Presented) The method of claim 24 wherein the computing 
device has a user, and wherein the identified attribute reflects an aspect of the user. 

142. (Previously Presented) The method of claim 24 wherein one or more 
applications are executing on the computing device, and wherein the Identified attribute 
reflects an aspect of an executing application, 

143. (Previously Presented) The method of claim 142 wherein an electronic 
messaging application is among the applications executing on the computing device, 
and wherein the identified attribute indicates whether new messages have been 
received by the electronic messaging application. 
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144. (Previously Presented) The method of claim 24 wherein the computing 
device is outside a specified remote environment, and wherein the identified attribute 
reflects an aspect of the remote environment. 

145. (Previously Presented) The method of claim 24 wherein the computing 
device has a user, and wherein the identified attribute reflects an aspect of a specified 
person other than the user. 

146. (Previously Presented) The method of claim 145 wherein the specified 
person has a location, and wherein the identified attribute is the location of the specified 
person. 

147. (Previously Presented) The method of claim 24 wherein the identified 
attribute reflects an aspect of an identified person. 

148. (Previously Presented) The method of claim 24 wherein values for the 
Identified attribute are available from each of a plurality of sources, wherein the 
invocation request further specifies one of those sources, and wherein the provided 
value is from the specified source. 

149. (Previously Presented) The method of claim 24 wherein values for the 
identified attribute are available from each of a plurality of sources, wherein the 
invocation request further specifies to provide a value of the identified attribute from 
each of the sources from which a value of the Identified attribute is available, and 
wherein the providing of the value to the requesting attribute consumer further includes 
providing to the requesting attribute consumer a value of the identified attribute from 
each of the sources from which a value of the identified attribute is available. 

150. (Previously Presented) The method of claim 24 wherein values for the 
identified attribute are available from each of a plurality of sources, and wherein the 
value of the identified attribute that is provided to the requesting attribute consumer is 
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determined based upon the values of the identified attribute available from the plurality 
of sources, 

151. (Previously Presented) The method of claim 150, further comprising 
caching the value of the identified attribute provided to the requesting attribute 
consumer. 

152. (Previously Presented) The method of claim 24 wherein a plurality of 
values of the identified attribute are available from different sources, and wherein the 
invocation request further specifies to select one of the plurality of available values of 
the Identified attribute to provide, and wherein the value of the identified attribute 
provided to the requesting attribute consumer is selected from the plurality of available 
values of the identified attribute. 

153. (Previously Presented) The method of claim 24 wherein a plurality of 
values of the identified attribute are available from different sources, and wherein the 
invocation request further specifies to determine a value of the identified attribute to 
provide that is based upon the plurality of available values of the identified attribute but 
different than each of the plurality of available values of the identified attribute, and 
wherein the value of the identified attribute provided to the requesting attribute 
consumer is based upon the plurality of available values of the identified attribute but 
different from each of the plurality of available values of the identified attribute. 

154. (Previously Presented) The method of claim 24 wherein a plurality of 
values of the identified attribute are available from different sources, and wherein the 
invocation request further specifies to determine one value from the plurality of 
available values of the identified attribute to provide, and wherein the value of the 
identified attribute provided to the requesting attribute consumer is determined from the 
plurality of available values of the identified attribute. 
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155. (Previously Presented) The method of claim 154 wherein the invocation 
request further specifies a basis for determining one value from the plurality of available 
values of the identified attribute to provide, and wherein the value of the identified 
attribute provided to the requesting attribute consumer is determined from the plurality 
of available values of the identified attribute using the specified basis. 

156. (Previously Presented) The method of claim 155 wherein the available 
values of the identified attribute are each requested and received from a different 
souroe, and wherein the invocation request further specifies selecting the first-received 
available value of the identified attribute, and wherein the value of the identified 
attribute provided to the requesting attribute consumer is the first-received available 
value of the identified attribute. 

157. (Previously Presented) The method of claim 155 wherein the invocation 
request further specifies soliciting selection by a user of one of the available values of 
the identified attribute, and wherein the value of the identified attribute provided to the 
requesting attribute consumer is an available value of the identified attribute selected by 
the user. 

158. (Previously Presented) The method of claim 24 wherein the invocation 
request is received by a context characterization module that has an attribute under its 
control, wherein the invocation request identifies the attribute under the control of the 
characterization module, and wherein the attribute whose value is provided to the 
requesting attribute consumer is the attribute under the control of the characterization 
module. 

159. (Previously Presented) The method of claim 24 further comprising, before 
the invocation request to provide an attribute value is received, receiving from the 
attribute consumer an invocation request to register the attribute consumer. 
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160. (Previously Presented) The method of claim 159 wherein the invocation 
request to register an attribute consumer indicates that the requesting attribute 
consumer reserves an opportunity to later request provision of a value of the identified 
attribute, the method further comprising associating with the identified attribute an 
indication that the requesting attribute consumer is dependent on the identified 
attribute. 

161 . (Previously Presented) The method of claim 24 further comprising, before 
the invocation request to provide an attribute value is received, receiving an invocation 
request to register an attribute source for the identified attribute, and wherein the 
method further comprises obtaining a value of the identified attribute from the attribute 
source with which the identified attribute is associated, and wherein the value of the 
attribute obtained from the attribute source with which the identified attribute is provided 
to the requesting attribute consumer 

162. (Previously Presented) The method of claim 24 wherein the specified 
maximum age is older than the ages of any values for the identified attribute. 

163. (Previously Presented) The method of claim 24 wherein the specified 
maximum age is an Indication that any age is acceptable. 

164. (Previously Presented) The method of claim 24 wherein the specification 
of the maximum age in the invocation request is a lack of an indication of an explicit 
maximum age, and wherein determining whether a value for the identified attribute has 
an age that is no older than the specified maximum age includes determining that any 
attribute value age is no older ttian the specified maximum age. 

165. (Previously Presented) The method of claim 24 wherein the specification 
of the maximum age in the invocation request is a lack of an indication of an explicit 
maximum age, and wherein determining whether a value for the identified attribute has 
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an age that is no older than the specified maximum age includes determining that any 
attribute value age is older than the specified maximum age. 

166. (Previously Presented) The method of claim 24 wherein the specification 
of the maximum age in the invocation request is a lack of an indication of an explicit 
maximum age, and wherein determining whether a value for the identified attribute has 
an age that is no older than the specified maximum age is performed In a manner 
unknown to the requesting attribute consumer. 

167. (Previously Presented) The method of claim 24 wherein the specification 
of the maximum age in the invocation request is optional, and wherein determining 
whether a value for the identified attribute has an age that is no older than the specified 
maximum age when an explicit maximum age is not specified in the invocation request 
includes determining whether the attribute value age is no older than a default 
maximum age. 

168. (Previously Presented) The method of claim 167 wherein the default 
maximum age is specified by the requesting attribute consumer. 

169. (Previously Presented) The method of claim 167 wherein the default 
maximum age is a system default. 

170. (Previously Presented) The method of claim 167 wherein the default 
maximum age is a default provided by a source for the provided attribute value. 

171. (Previously Presented) The method of claim 167 wherein the default 
maximum age is obtained externally. 

172. (Previously Presented) The method of claim 167 wherein the default 
maximum age is functionally determined based at least in part on a current context of 
the computing device. 
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173. (Previously Presented) The method of claim 167 wherein the method is 
performed by a characterization module executing on the computing device, and 
wherein the default maximum age is functionally determined based at least in part on a 
current context of the characterization module. 

174. (Previously Presented) The method of claim 167 wherein the default 
maximum age is functionally determined based at least in part on a current context of 
the requesting attribute consumer. 

175. (Previously Presented) The method of claim 167 wherein the default 
maximum age is functionally determined based at least in part on values of one or more 
derived attributes related to the identified attribute. 

176. (Previously Presented) The method of claim 167 wherein each attribute 
has a distinct default maximum age. 

177. (Previously Presented) The method of claim 176 wherein the default 
maximum ages for the attributes are stored in a table that Is regularly updated. 

178. (Previously Presented) The method of claim 176 wherein the default 
maximum ages for the attributes are stored in a table that is dynamically updated. 

179. (Previously Presented) The method of claim 167 wherein the default 
maximum age is learned. 

180. (Previously Presented) The method of claim 179 wherein the learning is 
performed based on specifications for maximum age from previous requests. 

181. (Previously Presented) The method of claim 179 wherein the learning is 
performed based on monitoring values for the identified attribute over time. 
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182. (Previously Presented) The method of claim 179 wherein the learning is 
performed based on monitoring whether an earlier value for the default maximum age 
was later found to be appropriate. 

183. (Previously Presented) The method of claim 24 wherein the specification 
of the maximum age includes one or more criteria for determining the maximum age in 
a manner based upon the provided attribute value. 

184. (Previously Presented) The method of claim 24 wherein the maximum 
age is determined from a timestamp. 

185. (Previously Presented) The method of claim 24 wherein the maximum age 
is determined relative to a time when the request was made. 

186. (Previously Presented) The method of claim 24 wherein the maximum age 
Is determined relative to a time when the request was received. 

187. (Previously Presented) The method of claim 24 wherein the maximum age 
is determined relative to a time when a value for the identified attribute was last 
supplied. 

188. (Previously Presented) The method of claim 24 wherein the maximum age 
is determined relative to a time when a value for the identified attribute was last 
generated. 

1 89. (Previously Presented) The method of claim 24 wherein the maximum age 
is based on an absolute time. 

1 90. (Previously Presented) The method of claim 24 wherein the maximum age 
is determined relative to a time when the provided attribute value was valid. 
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191. (Previously Presented) The method of claim 24 including, before the 
providing of the value to the attribute consumer, receiving from a source the provided 
value for the identified attribute and information regarding when the provided attribute 
value is valid. 

192. (Previously Presented) The method of claim 24 wherein the providing of 
the identified attribute value includes providing information regarding when the provided 
attribute value is valid. 

193. (Previously Presented) The method of claim 24 wherein the maximum age 
is based on when a source for values of the identified attribute was last checked. 

194. (Previously Presented) The method of claim 24 wherein the maximum age 
is based on when a source for values of the identified attribute was valid. 

195. (Previously Presented) The method of claim 24 wherein the maximum age 
is based on when values of the identified attribute were last obtained from a source. 

196. (Previously Presented) The method of claim 24 wherein the maximum age 
is based on an expiration time for the provided attribute value. 

197. (Previously Presented) The method of claim 24 wherein the maximum age 
is based on a specific time supplied by the requesting attribute consumer. 

1 98. (Previously Presented) The method of claim 24 wherein the maximum age 
is represented as a range of ages that are acceptable for an attribute value to be 
provided. 

199. (Previously Presented) The method of claim 24 wherein the maximum age 
is represented as a range of ages that are not acceptable for an attribute value to be 
provided. 
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200. (Previously Presented) The method of claim 24 wherein the maximum age 
is represented as multiple ages. 

201. (Previously Presented) The method of claim 24 including providing a 
mechanism to functionally determine the maximum age. 

202. (Previously Presented) The method of claim 24 wherein the provided 
attribute value is derived from information provided by multiple sources, and including 
determining the age for the provided attribute value. 

203. (Previously Presented) The method of claim 24 wherein the specified 
maximum age includes indications of multiple criteria. 

204. (Previously Presented) The method of claim 24 wherein the specified 
maximum age includes criteria for determining the maximum age that vary based on a 
source of the provided value for the identified attribute. 

205. (Previously Presented) The method of claim 24 including, before the 
providing of the identified attribute value, determining the value of the identified attribute 
to be provided, the determining performed in such a manner as to only use attribute 
values whose age is less than the specified maximum age, 

206. (Previously Presented) The method of claim 24 including, in response to 
the specified maximum age, generating a new value for the identified attribute to be 
used as the provided value. 

207. (Previously Presented) The method of claim 24 wherein the providing of 
the identified attribute value further includes providing one or more indications of 
information used to generate the provided attribute value. 
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208. (Previously Presented) The method of claim 207 wherein the provided 
indications of the information used to generate the provided attribute value Include ages 
of one or more pieces of the information. 

209. (Previously Presented) The method of claim 24 wherein the provided 
identified attribute value has an uncertainty that is based at least in part on the age of 
the value* 

210. (Previously Presented) The method of claim 209 wherein the uncertainty 
of the value based on the age is determined based upon a table. 

211. (Previously Presented) The method of claim 209 wherein the uncertainty 
of the value based on the age is determined based upon a functional relationship. 

212. (Previously Presented) The method of claim 209 wherein the uncertainty 
of the value based on the age is determined based upon historical data. 

213. (Previously Presented) The method of claim 209 wherein the uncertainty 
of the value based on the age is determined based upon a defined mechanism. 

214. (Previously Presented) The method of claim 213 wherein the defined 
mechanism is received from the requesting attribute consumer. 

215. (Previously Presented) The method of claim 213 wherein the method is 
performed by a characterization module executing on the computing device, and 
wherein the defined mechanism is provided by the characterization module. 

216. (Previously Presented) The method of claim 24 wherein the providing of 
the identified attribute value further includes providing information as to how the 
maximum age was determined. 
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217. (Currently Amended) A computer-readable medium whose contents 
cause a computing device to exchange context attributes, by performing a method 
comprising: 

receiving an invocation request from an attribute consumer to provide one or 
more values of an identified attribute, the Identified attribute having a source such that 
one or more previously obtained values of the Identified attribute from the source eac h 
have an associated aae; t ho invocation r e qu e st specifying a maximum ago for at l e ast 
on e of th e attr i bute values to b e provid e d; a nd 

in response, providing to the attribute consumer at least one value for the 
identified attribute by, whooo ago is no older than tho oo o cifi e d maximum aq e ? 

determining whether the age of a previously-obtained value of the 

identified attribute exceeds a specified maximum aae: 

if the age of the previously-obtained value of the identified attribute does 

not exceed the specified maximum aoe. providing the previously-obtained value of the 
identified attribute to the attribute consumer: and 

if the age of the previously-obtained value of the identified attribute doe s 

exceed the specified maximum age: 

obtaining a new value of the identified attribute from the source of 

the identified attribute, and 

providing the new value of the identified attribute to the attribu te 

consumer. 

218. (Currently Amended) The comput i ng dov i co -c omputer-readable mediu m 
of claim 217 wherein the contents are instructions that when executed cause the 
computing device to perform the method. 

219. (Currently Amended) A computing device for exchanging context 
attributes, comprising: 

an invocation request receiver configured to receive an invocation request from 
an attribute consumer to provide one or more values of an identified attribute, the 
invocation request identifying an attribute having a source such that one or more values 
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of the identified attribute from the source each have an associated age: s pesfema-a 
maximum ago for at loast ono of tho attributo va l ues to bo provided; a nd 

an attribute value provider configured to provide to the attribute consumer in 
response at least one value for the identified attribute bv. whos e ag e i s no older tha n 
th e s pecified max i mum ag e . 

determining whether the aae of a previously-obtained value of th e 

identified attribute exceeds a specified maximum aae: 

, if the age of the previously-obtained value of the identified attribute does 

not exceed the specified maximum age, providing the previously-obtained value of th e 
identified attribute to the attribute consumer: and 

if the aoe of the previously-obtained value of the identified attribute doe s 

exceed the specified maximum aae: 

obtaining a new value of the identified attribute from the source of 

the identified attribute, and 

providing the new value of the Identified attribute to the attribu te 

consumer. 

220. (Previously Presented) The computing device of claim 219 wherein the 
invocation request receiver and the attribute value provider are part of a 
characterization module executing in memory of the computing device. 
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